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O0A4PLETE SPEOFICATION 

Triaadne Dyes for Cotton Ccmtaming Carbamyl Hydrazide and its 
Imido and Thio Analogues 
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We, General ^^niuke & Film Cohposa- 
tiom; a Coipaiation organized aiul eadsdng 
under tbe laws of tbe Stale of Delaware, 
United States of Ame ric a, of 230, Baik 
Avenue, New Yoik^ County and State of New 
Yori^ United States of America, do hmby 
dedaie the invention, for vfhidti we pray that 
a patent may be grmnedto us, and the mediod 
by vMdi it is to be petf ormed, m be particu- 
larly described in and by die following state- 
ment: — 

This invention relates to triazine dyes for 
cotton ccmtaining the carbamyl hydrazide 
gcoiQ) or its imido or thio analogue.^ 

It is common practice in syntl^sbdng dyes 
from cyanuric dUoride to carry out the third 
or final condensation (elimination of the active 
halogen atoms) widi aniline. Thus, for 
mmp lft, q^uric chloride is made to r^ct 
frst with one ixKde of an amino containing 



azo oompound like die dye: 
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-OH 



80^8 



This mono amdensarion piodua is then 
condensed wiA 1 mok of a second amkio azo 
dye like 4-amiiK> azobenzene; This secon da r y 
condensation product of (^anuric chloride wfth 
the two amino .mono azo dyes is c o n de n s ed 
finally widi aniline. The piodnct so obtained 
is ani^kd alkaline with diazodzed H add. 
As ffltotter exanjple, 4,4*'-diamino stilbene- 
2,2*Hiisulfanic add is condensed first with 2 
moles of cyanuric dhloride to give the di- 
condcosation product: 
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35 This product is dien condensed whh 2 moles of ifae amino monoazo dye; 
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to give 
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'ifhis product is thm oondqiaBd widi 2 moles of anQine to give tiie final i^: 



sa, 



HH 



K^C- C-^- — 
- H 

The above dyes are hvi tm emnpk» of a 
host of dyes whkh have beea derived from 
cyanuric idiUoride in wMcb the tfaiid or find 
condcn?fttfnn of the active halog^ isrmade to 
antlfnf^ Other amines have beeii xie^XHted in 
^ final condensation, for ini^nrp^ Nnpiediyl 
aniline (U.S, Patent . 2301333^ :pagfi . 4i 
Example 5) and methyl amiiw. (CI.5.;I*tett- 
2^99 fi66, page 2, Erampfc 5). ; . L . . 

Most <^ die dy^ of & cyaQusK; chbible. 
type' 3DB applied - to oottDn' tor ;Degenerati^ - 
odhdose. It u sfiacDdard pta^^ice ^ after-tmt! 
direct ootton dyes ypith.^ pcnbict w&feb -ja - 
eaq it ially a ioitturer jof a QOff^ jsak OsQfipet 
solSase) . und parlia%: pcS^^is^rized' ^fim 




gnaoidinehf ofmaMehfd^ The dyed dpdi after- 
treated is someniiat mose - wa^fiEist Ann the 
uotreated dodL . 20 
* We bave discovered t]»t derived- from 
qnnmic rchloride in. \?bkji. ^-durd' active 
hiak^m atom Qf:lhe cyapiirie'€li]!dride.:is copr 
doDsed wtdi gnanyi lydrazmcy fgemirai^^ 
• qrjMpg ffitnicariiaridej ^boRs eve^ sopenor wef- 25 
fsatnsss (mdung^/.fbliowmg gfto'^treaiment 
.wtth^dsoypipiecsaltii^ictc^ • 
die'tfaird active faaldgm of the cytamnic 
dilaride Is omdeosed- yiidt anilme jot: odier 
sacb arnhjesL-Ifao^-ior eacampl^ ff .di^ two 30 
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are separately dyed on cotton doth by tte 
usud direct dyeing application aiKl the dyed 
doth treated widi the. copper salt polynier 

5 mixture, the dodi dyed widi dye (A) shows 
madcedly sq)erior fastness to wa^g in «n 
AATGC Wash Test No, 3 than does die doth 
dyed with dye (B). 
The reason for the foregoing nnusaal and 

10 mexpected behavior is not dearly understood* 
It is bdieved, however, Aat the following 
jvBpinnfltvwij based vpon esperimeittal observa- 
tlons may shed some light on the mmsual and 
unespectBd phenomencm: When doth dyed 

15 widi (A) libove is aibjeaed to an AATCC 
wadi test without after-treating with die 
copper 8^ mhetnr^ it is not as faatto wash- 
ing- as doth similflriy treated with dye (B) 
above. 

20 " Also, when doA dyed witii (A) above 
is after-treatsd widi oopper sulfate onfy, and 
dien sublet to an AATGC No. 3 wa^ test^ 
the dyed dodi is inferior in fastness to the 
doth simihcrly treated widi the dye (B) dxyve. 

25 Thus, it woo^ appear that some ^ecificmtep- 
acdon or chemical xeacdon ocqoned between 
the gnanylfaydnme radical, ie. 

MH 

H H P 

group of dye (A) and the cyanoguanidine(dl- 
30 cyandianiMe)4brma]deliyde 

NBt 



CW--N-4-] 




C-CB, 



chnhwith oa^ex salt polymer mixture. Thus, 
it has been found that whe n mwphoK ne, 
monomedQ^amine, monohydroxyediylamine, 
N-mediyhmiline, dihydioxyedi^anrine^ 
naphdiylamine;, phenyl hydxazme, N-^omed^ 
andiranilic add, and ilic like, are used in place 
of ^oiline as dihd condensing oonq>anettt wMi 
cyanuricdiloride, the dyeings are not superior 
in AATCX: wash test No. 3 to the dye (fi) 
above wiien the copper salt polymer mixture 
after-treatment is uSd. 

Moreover, we furdier discovered that ^ten 
dyestufiEs are derived from diamino cyisulfo- 
stilbene, as d»cribed m U.S. Patent 2^99,066 
and triazme dyes oot^aining pyrazokoie rings 
as described m U,S. patent 2301,333, indud- 
ing those illustrated above^ wherein the final- 
oondensation is made whh one of die f qBovf- 
ing compounds: 

H-N^N.-^<>- NH« 

NH 

gnanylfaydrazine 
HJt-N— C— NBE, 




-KH, 
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-NH,+H,GO 

polymer of the copper salt mixture. In diis 
oonnecdon, it is also significant ilist yAm 
amines odier aniine were used as third con- 
35 dflwing agent widi cyanoricdifacid^tihe wash- 
fastness was no better than that of the dye 
prepared from aniline after treating die dyed 



thiosemicarbazkle 



dyestufiGs are obtained whidi are superior in 
wash fastness t» die ^ (B) ilhistrafiBd above. 
It appesos that the benefida! action of the 
mixture of oi^jper sulfate and partially poly- 
mmT^ cfBno gua&£din&-f onnaldefayde^ and 
«mn<M- mixtures currenftiy available to textile 
printers, hi improving the wash festuess of 
dyes ctnttahimg any one of the radicals of 
guanj^hfrdrazine, semicarba^de, or ddosemi- 



60 



65 



caibaadfi is apedfia It is possitile to acoonnt 
• ft y ^; ^?chavior of tbe cytano guanidine-fonn- 
-aldd^de inqapyement by postulat&ig a am-. 
• densadoaof ^liydnizyni^lQrlxeai^ 
afoitmgttkmed copper sak po^er mnrti^^' 
wLdi tbe B^Doicarba^o^ t&iose^^ 
imnK)smidu*aadc> end of the dye nroleculd 
Tlua ioteEpietation is offexed merefy as a 
possible esplaitiatiQii of (he mmsnal ai:id im- 
10 espectcd cfect of die dyestoffs involved in the 

pieseot Mvenddn. ■ _ . 
- Ao^pidmgfy, it is tie object of the present 
.mventm to provide triazbe dyes contaimng 
SLone or two tdame xoKki a groiq> diaxac- 
■ IJ-. tetized by the foHowmg fosmola:- 

- . . : .^iT- ' ..... 

- . ^^hen&R iepieseDtOrSj or N^ 



lie {fyestuffs provided by tlie pnesent in- 
vention are derived, as described above, ftom 
cyanuric chloride in wJiich one halogen atom 
.<rf the cyanuric chloruie is oondeo^ with 
eMier guasylhydrazhije, semicaitezide,- or 
thiosemicaibazide, and are charactedzcd by 
the foOowiQg formulae: 



H H » 
H - IT - 0 



25 



and 




- wherein 5^ has ihe^ same .i^ue. as above^ Rj 
xepresems a. sidfcmatM..Qr xa 
30 dye.- racfical or.jnetaOi^- compJes: thereof 

. • <3D|aiected to .the-triazihe ling.By jm. 
jgjw^'^ sadi 9S ^ jew * - ' -'t., 
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^ pyia^ck^l-a2a]'^henyl ' 



'J- 7 COOH . - 




i .3:«ilfo-4^[4^-p4m:i^^^ 

^^-ijyfiaao^iizoj^^heff^^ - 




37<arboxy-4-[l*^henjM*-mcdrRl-5^- . 

-V ox ~ ^ - " ■ 



6. 



YBr_ 
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or 



H 

-v. 



COO^ 



2^Qny4-[l^H»y-3^-siilfo-2^--iiaphd3yl- 
82go]-5-<HC3riiliei]^ 



D4>hea^uiea-3^^-dicaibo^lic add C^odio 



BO 



8. 



and Ra lepresents a sulfonated or caiboxylated 
5 diamino aromatic linidiig component cadkal 
which is linked to die cpanuric nndei at die 
nitxogeQ aimn cf the two amioo groups, such 
as, for esample^ symmetrical diaiyl amine 
fgyntatning tm sohibilizing groins of the type 
IQ -^OJMb asd --OOONa^ or diaryl diamine 
aficali solubiliang groins wherein 
each ar^ group contains an amino group. The 
foUowin^ are ilfaistrattve of such li^dng com-> v 
poaent radicals: 



H 



SO^ SOJ 



such Dq)hen34urea-33,*-disuifomc acid-4,4*- 



15 



ao^ soJi 

^ ^ 0 • 0 -^"""^HH- 



StiIbene-2^^-<lisulfonic add-4^4^-diamino 




30^ 30^ 

D^henyi-33*-disuIfaQic add-4,4*-dianiino 




DOH 



lOH 



20 D^heii^33'-dicarbos^ acid-4i4'-diaDMno 
4. 



4IK- 



Diphenylamine-3-sulfonic acid-4,4*-diammo 
5- sojb^ 




DipheQytenesidfcm&-X;s:^'disulfomc add 
25 (sodio sahH»*'-<J»™iiK) 



6. H 



H 



. MOH OCfflpOOOH 
2 2 




D^henyl-3^^-di-(a-carbo^-medicM[y>- 
4,4^-diamiD0 



9. 



H 



COOH 3 OOOH 



Dipheny]ifaiourea-3^^Hlicarboxylic add- 
4^^-dtamino 

The following exanq>les illustrate ihe pre- 
paration of the dytttnffs and the^lication of 
them TO cotton in coanecdcm with after-treat- 40 
ing agents r^ened to above. All the parts are 
fay wdg^ Qoiess odietwise flpedfifid. 

BXAMMB 1 
43.3 Grams of 5-mtcoandiranilic was 
durried widi 1500 mL of water aid then 45 
heated to 65**C To the sohition were added 
56 mL of 30% aqueous sodmrn nitrite. The 
lesuhing sdution was maintained at 65''C 
and it was dripped into a mixtore of 72 mL of 
amc HO. and 150 mL of water previously 50 
cooled to 10**C. The amine was added in^40 
mimiteg ywamtftining a temperature of 15 
by adding 200 grams of iccL After all had been 
added, the mixture was stirred for 1 hour at 
13°C^ihmdarifiedl7filtratimifitomaanaM 55 
amount of piedphate^ TTie eaoess of nitrite 
was removed by the addit&m of-5 mL ct 10% 
amine sulfonic add. Meanwhile a angler solur 
tion was prepared by adding 23.4 grams of 
3-medtyl-5-pyra2alone to 200 mL of water^ fiO 
heating to 70**Q and treating widi 20.5 mL 
of 40% aqueous caustic soda. The sohition 
was cooled to 25'*a; pH=9.0. This pyrazo- 
lone sohitioti was then dihned to 250 vd,^ by 
volume. It was added gcadua% to die diazo 65 
solution above. 77 ML of 4 N-sodium acetate 
were added. Coiq>ling was con^l^ in 2 
hours. The material was filtered and dried. 

The dried product wdglied 612 grams and 
amounted to an 87.6% yield. The reduction 70 
d die final pcodua whb sodium sulfide was 
acoompHsbed by alunyxng one-It^ of die 
dried product widi 500 sol. of water and 10 
mL of 40% aqueous sodium hydroxide. To 
die shnry 36.5 grams of sodmm sulfide were 75 
added and die abirry heated to 59'*C. The 
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ten^eratme lose to 65°C At this pomt, ;the 
heated nuxtme tnmed daric led 
and bh<± in 10 mnrntfis. The miztme was 
stirred for S hours at 60 — Se^'C, Am oooted 
to jDpm TEPyewiige, an(| treated widi 27.niL 
of g&aal abetic add. A; predqyham lesnlted 
Triiich was fiheied o&. The filtrate was acidi- 
fied with 50 ml of ooneemr a ted hydiocfakaic 
add and idie heavy p r e dpi i ai e whidi formed 
was.i^eced off. The rguhfng piesscake was 
xeshnried jii 350 nd. of water^ treated with 
10 fhL'of 40% aqueous sodimn l^droxMe, 
heated to SQ^'C and fiheted.lo remove the 
solfdr predpitateL Tlie fihxsaie -was dien cooled 
t o Sy . and 1^ sdid piodiict removed by 
fiitratidn sjoid dried. 

The monoazo dye mtermediate prepared as 
abo^ was utilized in the pieparation of die 
^^estoff having the fonzmla designated by 
(A) by the following procedure: 

l^.jGirai^ of 4,4*t^iamiiK)-2^*-disqlfostil- 
bene wete di^scdvoi in, 250 fnirdff wcer and 
25 mj. of 20% s^ium iirbonate on a steam 
batiL» then cooled to G'^C 14.2 Grams of 
cyaHtmc chkmde 'was dissbirod in 60 mJL of 
apetopjeOP^liy hea 35''C. (slight residue 
3p anaine d ) J Tiis sbh^cm 'was pdured into' the 
diamine isohidon o^itdning some exotsa' ice 
at a ten^escia^n:e of 1* — VC The pfl was 
6.7 to 7.0. For 20 minntes- :die teDq>etataie 
was maimaftied at 2°C. with a pH of 6.8. 
0^31 N. canstic soda was added firoin a bCn^^ 
^ neotcalize the add liberated m the reacdon. 
142ML of 0.531 N sodium hydivsdde we» 
a^ded'in 50 mmufieBy* keqnng die pH at 5J 
to 6i5, The teat for &ee amibe by coiqjling 
became nqgadve; Total' dine for fitst 
densatioa was' lOO'minntesL 

2ZS Giams"o(f die monoazo <fye piepared 
as above were dissolved' on the steani b^ m 
750 inL of ^tex, cooled to 60* C, then poured 
oil 600 giams of ice. No prec^itate appeared. 
The pxst condensf^oii proldaa pre^^ above 
was pomed htto that soltition of inozioazb dye. 
No piedpitate .qipeafed. Tb^ teayerat u re 
rose to g'^Q 78 Ml, of 0.531 N <atistic soda 
were added -£bQm a.borettelin 10 minutes 
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b nngmg the pH to 7.0. Tlie tenq^eiatme was 
}aspt at 8**— 15*C for 1 hour. A gdadndus 
mass formed. 51.6 Ml. mote of 0JI31 N 
sodium Itydroxide were added fatingiiig the 
pH to 10.3. The material was heated to 4a°C 
in 20 minutes. The jdEL dropped in this dme 
from. IjOJ tD.9J. Teppoatuie was held at 
45"G. and in* 30 mmntes" die pH became 6.7. 
8 ML more af-sodium l^droxide sohidon 
were added bringing die pH to 7.4. Five hours 
after- begimmig the sBctmd- qandensadon, the 
test for free-aniine was negative-and the; pH 
was 6 .9; -Tbe material was allowed to stand 
overnight Tlie pH- was 6.7 in the 
Fc^ die tiiiid amdmsationj. : IQJ grams of 
guanyi hydrazMe . bnaibonate' were: ';6lunied 
mtfe 20 mL of water .and then treated vrith' 
70 noL of 3,7% hydtodiforic -add. This add 
solotiQn was then aided to the second con- 
doisation produa at 27'C. -The pH became 
6.0. 157 Ml. of . 0.531 N sodium hydroride 
were added ftom a burette (equal to an amount 
necessary to neutraiisae 70 ml. of 3.7% %dit>- 
chloric add to a pH of 7.0), aiKithe pH rose 
frcmi 6.8 to 10.9. Tlie material was heated to 
90**C in 40 minutes and then kept at this 
temperature for 100 mtnnte s The pH 
dropped to 102. 136 ML more of 0J31 Jf 
sodium hydroxide were added in 25 mimite& 
The pH rose to 113. The vohmie was about 
3.5 liters and was kept at this vahie by water 
addition. The material was reheated to 70°a 
and the pH was 9.8. 0,5 Gram of guanyi- 
hydmme bicaibonate was added, die tem- 
perature raised to 95*a, and maimamed at 
95 C for.4i l»urs. The pH driq^ed from 
9.8 to 8.6. 80 ML of 20% sodium carbonate 
were added and die material heated at 95*'C 
for i hour. The slimy was cooled to . room 
temperature and filtered. The presscale was 
packed (town and dried in a vacuum oven at 
80*a The dried product weighed 48.5 grams. 
The dye so prepared dyed cotton an orange- 
yellow shade, which on after-treatment with 
the copper salt polymer mixtute was rendoed 
fast to ilight and wa^g,. • 
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The abore^yestuff was pi^aied by the 
prdoednfe of the eaunple ^ U.S. patent 
2,041,^9 ^rith Ibe C3Kepti<m that' 25 grams 
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of guaiiy%diame woe used m place of 30 
grams of monomed^l aniUne. 100 
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Example 3 




02 Mole of tlffi sodium sah of "J acid'* 
having die following fonnula : 



HftO 
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OH 

was added to a sluny of 183 grams of cyan- 
uric chloride (0.1 mole) m 500 mL of water. 
To this shmy at lO'C dieie were added over 
a period of 1 hour 20 ml. of 40% sodium 
hydroxide^ and the solution biopght essentially 
to neutral at the wsd of 2 hours. The free 
amine test for J add (sdf coiqjlin^ had dis- 
appeared ax the end of this time. Then there 
are added 15 grams <^ semicarbazid^ and the 
material is heated to 95''C1 for 4 hours. At 
the end of this tinoe there is added a slurry of 
02 of the diazo compound of 2^'amino 
phenol 4-sulfonic add prepared in the usual 
mazmeTa To ibe mixture of triazine compound 
and dbzo diece is added 200 mL of 20% 
sodium catbonatB sohidon (wt/voL) and the 
mixture is stirred until the test fwr fcee diazo 
disappears hours). The predpitatc of dye 
salted out, filtered, washed with 5% sabsciu- 
rioo, and dried in a vacuum oven at 90*C 
The dyestu£[ is reshmfcd in 500 mL of wmeit 
and treated with ac«ic add until die pH is 
6J. Then there were added 65 gra ms o f 
ooK«r sulfate ^ the dye alurry and copper 
sulfate sdned for 48 hours at room tonpaa- 
ture. The mixture was evaporated at SO'C 
to a diick pastes and finafly dried in the 
vacuum oven at 125*C for 1 day to give die 
final dycBtoff, wfaidh dyes codxm a ndnne 
shade. 

Example 4 
E&unple 2 was repeated widi die exception 
diat 25 grams of guanjihydrazine were re- 
placed by 25 grams of duosenoicarbazide. 



Example 5 40 
Example 1 was repeated with die excqitiott 
that 10.5 grams of guanylhydrazine were 
rei^aced by 25 grams of d rio senricmrfaazide. 

Example 6 

Exan^le 1 was ^ain repeated widi die 45 
exception that 10.5 grams of gnanylhydrazine 
were replaced by 10 J grams of seooicurbazide. 

Example 7 

Exampb 3 was repeated with die exception 
dm 15 grams <rf semicarbazide were rqdaoed SO 
by 15 grams of guan^^h]^drazine. 

All of the dyes of the forcing examples, 
die dyestuff ifiu^rated by deagna- 
tion (B), the dyestuff of die esample of U.S. 
patent 2/)41,829 and a prei»red dyestofiE of 55 
Example 3 in which the semicarbaaife is re- 
placed by an attOino groiq>^ woe enq^loyed in 
dydng cotton skeins. The skem dyemg (10 
grams of cotton doean) containing 0.1 gram of 
each one of the said dyes was afcer-tieattd (SQ 
widi 02 gram of the copper sdt polymer 
mixture in 300 mL of water for 20 minutes at 
160°R, remomg the skein^ rinsing and dry^ 
ing. Ite dyed samples m whidi the i^pestuff 
is devoid <^ die aforementioned gnanyl oom- £5 
ponents V'^**""^ yeUower and diiDer on after- 
treatment. 

Each of die dyed and after-treated samples 
was subjected to die AATQC Wash Test No. 
3. The ff^ Tii plM jQ vhidi die dyestuff ia devoid 70 
of the aforementianed guanyi componeotB 
were very poor in wash fastness, whereas those 
s^m plfja dyed widi the dyestuffs containing the 
same conqxments were excepti o nal ly fast. 

While dioe have been pointed out above 75 
certain prefexied embodiments of the inven- 
tion, the same is not limited to the foregoing 
examples, iSii^iiadons,' or to die specific 
details gtven therein, but is capabk of varia- 
dons and modificadons as to the reactant8> 89 



pi^ortions, and conditicHis enqjloyed ^ ^ : selected- from the dass conastme of die 
Wlmt TO damia:- . following fommte: ^ 5 

X* AtnamedyedmiactBrizedbya fo^^ 



V 



B 

M— »— 0 



R 



\^gem R wprMcniB eitfatt O, S, or NH; R, amiao aiommfc Jinking component lad^ 

''fe^'" i!5fS?^ or caibosylated azo wliich is linked to dw two cyanuric nuclei at 

radical nB*ilIi2tti oMi^ thereof Imked tbe nitrogm atnms of die two amino gtoiiM. 

^ V. P 2. A triazine dye cbaiacierized hv die 

la lDdie inasmeringl^a^-^gioHp,andR, following fomwla: ™ 
iqaeaents a snlfonated or cazbosjdated di- 



15 



• H H 
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BH 
H H ■ 



3. A . tnaziae cbai^cterized by jhe 
following formula: - 



" H H 
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4. A tiiazine dye characterized bj the following fMinrfa: 

o 

BE • 

2 OH OB 




5. A tdazine dye duswterind by Ae fdloning fbtmnla: 



HB -C~>-»-"-<II>'« 
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